This article contributes new time series for studying the UK economy during World War I and the interwar period. The time series are per capita hours worked and average capital income, labor income, and consumption tax rates. Uninterrupted time series of these variables are provided for an annual sample that runs from 1913 to 1938. We highlight the usefulness of these time series with several empirical applications. The per capita hours worked data are used in a growth accounting exercise to measure the contributions of capital, labor, and productivity to output growth. The average tax rates are employed in a Bayesian model averaging experiment to reevaluate the Benjamin and Kochin (1979) regression. JEL Classification Codes: E32, E62, N14, N34, N44. 
Introduction
Macroeconomics arguably exists as a field of economics because the UK suffered two depressions between the world wars. Keynes (1964, pp. 2-3) acknowledges that The General Theory is his response to interwar UK economic outcomes and policies. Critiques of Keynesian as well as nonKeynesian theories of the interwar UK economy are plentiful. Unfortunately, researchers are often constrained from applying modern quantitative methods to evaluate these theories because the necessary time series either do not exist or are corrupted by missing observations. This paper aims to relax the data constraint by contributing previously unavailable UK fiscal and labor market time series for an annual sample beginning in 1913 and ending with 1938. The fiscal variables are ex post average capital income, labor income, and consumption tax rates. The labor market variable is per capita hour worked. Table 1 lists these time series.
The first part of the paper discusses data sources, tabulation methods, and additional assumptions used to tabulate UK ex post average tax rates and per capita hours worked time series. Computing ex post average tax rates involves dividing capital income, labor income, and consumption tax revenue by capital income, labor income, and consumption expenditures, respectively. Feinstein (1972) and Mitchell (1988) contain these data in one way or another for the entire 1913-1938 sample.
In contrast, aggregate UK labor market data are missing in the 1913-1938 sample. These data are needed to construct UK per capita hours worked. A key source for UK aggregate labor market data is Matthews, Feinstein, and Odling-Smee (1982) , but they report aggregate hours worked only for 1913, 1924, and 1937 . We fill in missing observations from 1914 to 1923 by accounting for a long-run decline in hours worked during this period; see Clapham (1932) , Dowie (1975) , and Matthews, Feinstein, and Odling-Smee (1982) . Between 1924 and 1938 , an uninterrupted per capita hours worked series is computed by adopting the fixed annual change in hours worked assumption of Cole and Ohanian (2002a) . The resulting series runs uninterrupted from 1913 to 1938. This is our preferred measure of per capita hours worked that is reported in table 1. Table 1 also reports an alternative per capita hours worked series. We gauge the robustness of the assumptions used in calculating our preferred per capita hours worked measure with this alternative. Our preferred and alternative per capita hours worked series are identical before 1920 . From 1920 to 1938, the alternative per capita hours worked series is derived from indices of 'normal weekly hours' taken from the Ministry of Labour Gazette (September 1957) and the 1924 and 1937 aggregate hours worked observations of Matthews, Feinstein, and Odling-Smee (1982) . Thus, differences in these series between 1920 and 1938 reflect assumptions employed in their construction. However, these disparities appear not to be substantial because moments of our preferred and alternative per capita hours worked series are nearly identical whether computed on a 1916-1938 sample, the interwar 1920-1938 sample, or a shorter 1925-1938 interwar sample.
The average tax rate and per capita hours worked time series fill in gaps that have inhibited using time series econometrics, calibration tools, and dynamic stochastic general equilibrium (DSGE) models to study UK fiscal policy and labor markets whether on the interwar period, 1920-1938; the 'transwar' years, 1913-1924; or a 1916-1938 sample. For example, we engage unit root tests to describe average tax rate persistence. The tests indicate that average capital income and consumption tax rates are observationally equivalent to unit root processes on a 1916-1938 sample, but the average labor income tax rate is not. Although Bizer and Durlauf (1990) and Hess (1993) , among others, assess the optimality of fiscal policy with unit root tests of tax rates, Scott (2007) shows that these tests are insufficient to judge this hypothesis. Nason and Vahey (2007) give context for unit root tests of the average tax rates. Their analysis shows that the UK moved to a fiscal policy regime, the McKenna rule, in 1916 that was a commitment to smooth the paths of government debt and debt retirement. The evidence is that the UK remained committed to the McKenna rule during the transition from World War I to the peacetime of the 1920s and that this commitment continued into the 1930s. Given the commitment to smooth debt during the life of the McKenna rule, a tax rate has to act as the fiscal buffer to close the UK government budget constraint. Capital income taxation played this role according to Nason and Vahey (2007) . The persistence of the average capital income tax rate, along with this tax rate's level and volatility, are consistent with Nason and Vahey's view of UK fiscal policy from 1916 to 1938.
Next, we present an application to exploit the uninterrupted per capita hours worked times series. Our preferred measure of per capita hours worked is used in a growth accounting exercise to construct UK total factor productivity (TFP) from 1916 to 1938. Labor input is measured with total hours worked, which equals per capita hours worked multiplied by the employment rate. The growth accounting exercise finds that TFP growth is constant across 1916-1938 and interwar samples. There is also little change in the average growth rate of the capital stock across these samples. In contrast, the average growth rate of total hours worked is negative on the 1916-1938 sample and only turns positive when observations from 1916 to 1924 are excluded. Average output growth is positive on 1916-1938, 1920-1938, and 1925-1938 samples. The latter sample yields the greatest average output growth. Thus, our growth accounting exercise generates evidence that is consistent with earlier accounts by Bienefeld (1972) , Dowie (1975) , Broadberry (1986 Broadberry ( , 1990 , and more recently Cole and Ohanian (2002a) that focus on the labor market to explain the poor performance of the interwar UK economy. However, the uninterrupted per capita hours worked time series is necessary to discover that the drop in output following World War I coincided with negative labor input growth and that the expansion of the 1920s occurred at the same time labor input growth turned positive.
The usefulness of the average tax rate data is displayed in an application that revisits the Benjamin and Kochin (1979) regression. Benjamin and Kochin (BK) estimate a regression to test their hypothesis that larger unemployment benefits contributed to a higher UK unemployment rate during the interwar period. Although many questions have been raised about the specification of the BK regression, this regression has not been subjected to a Bayesian model evaluation. We employ Bayesian model averaging (BMA) methods to quantify uncertainty surrounding the BK estimates of the response of the UK unemployment rate to the ratio of unemployment benefits to wages, the replacement ratio, for 1916-1938 and 1920-1938 samples. The BMA exercises quantify this uncertainty by enlarging the space of the BK regression model with specifications that add different combinations of the average tax rates. The average tax rates represent uncertainty in the regressors that explain variation in the UK unemployment rate conditional on the estimation samples. Given these samples, the BMA exercises reveal that the BK estimates of the response of the UK unemployment rate to the replacement ratio are fragile, especially with respect to the average capital income tax rate.
The paper follows this order. Section 2 describes our contributions to the World War I and interwar UK time series. We present two applications in section 3 that use the per capita hours worked and average tax rate data. The final section concludes. Rates and Per Capita Hours Worked, 1913-38 This section describes the construction of UK average capital income, labor income, and consumption tax rates and per capita hours worked. The data are sampled at an annual frequency. The sample begins in 1913 and ends with 1938. 1 We conduct some preliminary analyses of these time series to close this section, which draw attention to the importance of understanding the data prior and subsequent to 1920. Table 1 lists ex post average capital income, labor income, and consumption tax rates from 1913 to 1938. These tax rates are plotted in figure 1. The focus is on ex post average tax rates because ex ante and ex post UK marginal tax rates are unavailable for this sample. Our approach to computing ex post average tax rates follows Cooley and Ohanian (1997) . They compile ex post annual average UK tax rates for World War II and its post-war period by dividing revenue of a tax source by the related income or expenditure series. Feinstein (1972) and Mitchell (1988) are the primary sources for the data used to compute the average tax rates. We discuss the numerator and denominator of an average tax rate separately to be explicit about its construction. 2 Average tax rates are reported on a calendar year (CY ) basis. We convert from the fiscal year (F Y ) to the CY with
UK Average Tax

Average Tax Rates During World War I and the Interwar Period
The average capital income tax rate is the ratio of capital income tax revenue to capital income. Mitchell (1988) is the source of pre-1920 capital income and capital income tax revenue. Capital income tax revenue includes death duties found in Mitchell (pp. 583-584) from 1913 to 1919 . By 1913 duties were already a "long-established method" of capital taxation in the UK; see Daunton (2002, p. 212 Daunton (2002, p. 8) .
4 Table 1 of Arnold (1999) contains indices of profits in current prices from 1889 to 1924. The third column of table 1 lists an index that matches our concept of capital income taken from Mitchell (1988) and Feinstein (1972) .
5 The 'List of The average labor income tax rate is straightforward to compute from available revenue and tax base data. Feinstein (1972, T5-6) Daunton (2002, pp. 55-57) . He argues that policymakers viewed the EPD as a device to mitigate war profits and monopolistic rents thought to be caused by temporary excess demand during World War I. 9 Although the EPD was eliminated in 1921, table 1 and figure 2 show τ EP D,t falling to zero from 1922 to 1927. The reason is that we add to the EPD the revenue from a corporate profits tax that was introduced in the 1920 budget; see Daunton (2002, p. 91) . This tax was part of the transition from the EPD to peacetime capital income taxation. The 1920 budget set the corporate profits tax rate at 5 percent. Mitchell (1988, p. 586) reports that the corporate profits tax raised £17.6 million in 1922. This was less than 60 percent of the £30.5 million generated by the EPD in 1922, which was the last year of the EPD. The 1924 budget eliminated the corporate profits tax, but only after its rate was cut in half by the 1923 budget; see . The corporate profits tax provided the Treasury with a shrinking revenue stream through 1927.
A similar ratio defines the average consumption tax rate, τ C,t . Its numerator is expenditure tax revenue that is composed of customs and other duties and post office, telephone, telegraph, and motor vehicle excise taxes from Mitchell (1988, pp. 583-584) . The consumption tax base is household goods and services expenditures as listed in .
We plot τ K,t , τ N,t , τ C,t , and τ EP D,t from 1913 to 1938 in figure 1. In this figure, the average tax rates are denoted τ K,t during the same years. Steady growth in τ C,t is sufficient for it to equal or exceed τ N,t by the mid1930s. Nonetheless, figure 1 depicts larger (positive) spikes in τ K,t around the economic downturns of the early 1920s and early 1930s than observed for τ N,t and τ C,t in figure 1. This volatility suggests that capital income taxation was an important tool of UK fiscal policy during the interwar period.
Working in War and Peace: Per Capita Hours Worked
Despite the attention paid to UK labor markets of the interwar years, little is known about hours worked in this period, as well as during World War I. The default sources of UK historical statistics, Feinstein (1972) and Mitchell (1988) , lack uninterrupted aggregate hours worked data from 1913 to 1938. Instead, Mitchell (1988) references appendix D of Matthews, Feinstein, and Odling-Smee (1982) which gives annual aggregate hours worked observations only for 1913, 1924, and 1937. This paper fills in the missing hours worked observations for 1914 -1923 , 1925 -1936 , and 1938 . An uninterrupted 1913 -1938 per capita hours worked time series is constructed by drawing on Clapham (1932) and Dowie (1975) , as well as Matthews, Feinstein, and Odling-Smee (1982 ), Feinstein (1972 ), and Mitchell (1988 . Matthews, Feinstein, and Odling-Smee (1982) Matthews, Feinstein, and Odling-Smee (1982) that during this period 10 to 20 percent of the decrease in hours worked was generated by a gradual change in the composition of employment across occupational and industrial sectors. We adopt the midpoint of this range. Given this assumption, it is straightforward to apportion 15 percent of the accumulated loss in hours worked in equal amounts to each of the 11 years between 1913 and 1924. Matthews, Feinstein, and Odling-Smee (1982) and Dowie (1975) Hours worked are constructed for the rest of the sample by following Cole and Ohanian (2002a 15 The puzzle is that Benjamin and Kochin (1979) and Cole and Ohanian (2002a) argue that more generous unemployment benefits beginning in 1920 explain much of the increase in UK unemployment during the 1920s. : 1916-1938 Figure 1 shows that during this period τ K,t , τ N,t , and τ C,t appear to display substantial persistence, but τ K,t exhibits much greater volatility than τ N,t and τ C,t . Before reviewing the sample statistics, we test whether the average tax rates are stationary in levels or persistent enough to justify applying the first difference operator.
Unit Root Tests and Sample Statistics
We report unit root tests to assess the role that persistence has in average tax rate dynamics.
The unit root tests are based on first-order autoregressions, AR(1)s. The estimated AR(1)s yield a conditional volatility ranking of the average tax rates that reinforces a message of figure 1. The volatility of τ K,t dominates that of τ N,t , and τ C,t . Table 2 includes an estimate of the standard deviation of ξ τ K ,t , σ ξ,τ K that is more than four times larger than σ ξ,τ N and seven times larger than σ ξ,τ C .
Estimates of δ τ i are more difficult to interpret. One issue is that AR coefficients are biased downward in the presence of a unit root. An implication is that δ τ i has the nonstandard Dickey-Fuller (DF) distribution; see MacKinnon (1996) . We garner evidence about the unit root hypothesis for τ K,t , τ N,t , and τ C,t with the DF t-ratio and the Andrews and Chen (1994) approximate median-unbiased estimate of the AR1 coefficient, δ MU ,τ i . These statistics appear at the bottom of table 2.
The null of the DF t-ratio is a unit root, δ τ i = 1. The alternative is that τ i is stationary, δ τ i < 1. 15 The alternative per capita hours worked measure was 1.2 percent higher in 1920 and in 1921 also declined by 13.6 percent.
We obtain finite-sample 1, 5, and 10 percent critical values of −3.75, −3.00, and −2.64 using software described in MacKinnon (1996) . 16 Against these critical values, a unit root cannot be rejected for τ K,t or τ C,t at standard significance levels. The DF t-ratio of δ τ N is −3.81, which rejects the unit root null at the 1 percent level. We infer from these tests that ∆τ K,t , τ N,t , and ∆τ C,t are stationary.
We report Andrews and Chen (1994) Tax rate persistence is used to evaluate tax rate policy by Bizer and Durlauf (1990) , Hess (1993) , and Scott (2007), among others. Their motivation is the tax smoothing model, which predicts optimal policy and requires tax rates to evolve as random walks. The random walk tax rate result depends on the tax smoothing model having incomplete markets (i.e., the government cannot issue a complete set of Arrow-Debreu securities). Aiyagari, Marcet, Sargent, and Seppälä (2002) contrast the random walk in tax rates under incomplete markets to the Ramsey tax problem faced by the social planner of a complete markets economy that is studied by Lucas and Stokey (1983) . In this case, the solution of the Ramsey problem yields stationary tax rates.
Scott (2007) extends these results by constructing tax rate regressions that respond only to macro variables from a complete markets dynamic stochastic general equilibrium (DSGE) model. When the DSGE model is restricted to having incomplete markets, the tax rate regression includes a lag of the tax rate with a unit coefficient. 17 The lesson of Aiyagari, Marcet, Sargent, and Seppälä (2002) and Scott (2007) is that there are limits to the inference that can be extracted from unit root tests of τ K,t , τ N,t , and τ C,t . These tests are unable to disentangle the role of market complete or incompleteness from that of deviations from optimality in generating tax rate dynamics.
The unit root tests, together with figures 1 and 2, are useful for understanding a key argument of Nason and Vahey (2007) . They show that the McKenna rule committed the UK to a state-contingent debt retirement path that forced a tax rate to adjust to close the government's budget constraint.
Figures 1 and 2 reveal that the average capital income tax rate has greater volatility and is at a higher level after the 1920s than either the average labor income or the consumption tax rates. The average capital income tax rate is also more (as) persistent (as) than the average labor income (consumption) tax rate, according to the unit root tests. This evidence suggests that the UK relied on the capital income tax rate to be the buffer that was adjusted to meet the commitments of the McKenna rule.
This section closes by reviewing sample statistics of ∆τ K,t , τ N,t , ∆τ C,t ; the growth rate of our preferred per capita hours worked series ∆ ln h t ; and the growth rate of the alternative measure ∆ ln h Alt,t . We report sample statistics of ∆ ln h t and ∆ ln h Alt,t rather than levels (or log levels) because these series contain trends by construction. figure 2 . However, interpreting the sample statistics of ∆ ln h t require caution because trends and structural breaks are built into our preferred measure of per capita hours worked.
The statistics reported in table 3 are useful for examining the robustness of h t to the assump-tion used in its construction with h Alt,t . The far right column of table 3 shows that ∆ ln h Alt,t yields sample statistics that are about equal to those of ∆ ln h t . Plots of ∆ ln h t and ∆ ln h Alt,t , depicted in figure 2, support the notion that the moments of these are nearly identical. The only notable difference is that ∆ ln h Alt,t has a maximum growth rate of 5.5 percent (in 1934), which is almost twice as large as that of ∆ ln h Max (in 1937). 20 
Applications
This section contains two applications. The first is a growth accounting exercise that exploits h t to produce an uninterrupted TFP residual from 1916 to 1938. Next, we add combinations of τ K,t , τ N,t , and τ C,t to the Benjamin and Kochin (1979) regression to conduct a Bayesian evaluation of the hypothesis that increased unemployment benefits drove the UK interwar unemployment rate higher.
World War I and Interwar UK Growth Accounting
The growth accounting exercise decomposes output growth into contributions made by capital, labor, and TFP conditional on a production function. We adopt the constant return to scale (CRS) production technology
where Y t , K t , Z t , and N t denote output, the capital stock, labor-augmenting TFP, and labor input, respectively. Labor input equals total hours worked, N t = E t × h t , where E t is the employment rate. We set capital's share, θ, at 0.35. The CRS production technology (1) is standard in macroeconomics. For example, Cho and Cooley (1994) use a similar production function to study the roles that adjustment along the extensive margin, E t , and the intensive margin, h t , play in aggregate fluctuations.
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The growth accounting exercise requires data on Y t , K t , E t , and h t to compute TFP for the UK from 1916 to 1938. We obtain UK output and capital from Feinstein (1972) and Mitchell (1988) . Section 2.2 discusses the UK employment and population data needed to calculate E t as well as construction of h t . We measure Y t and K t per capita in constant 1913 pounds. The appendix summarizes the data, which appears in table A4. The TFP residual is computed by applying the log operator to the production function (1) and rearranging terms to obtain ln Z t and its growth rate, γ Z,t (= ln Z t − ln Z t−1 ). 20 The similarity in these basic sample statistics is carried over to the interwar 1920-1938 and shorter interwar 1925-1938 samples as shown in tables A1 and A2 of the appendix.
21 Cole and Ohanian (2002a) 1916-1938, 1920-1938, and 1925-1938 samples in its top, middle, and bottom panels. We study these samples to gauge the robustness of the growth accounting exercise across the McKenna rule regime and interwar samples. The 1925-1938 sample is included to examine the impact of excluding the 'transwar' period on interwar UK economic outcomes. On these samples, table 4 reports the sample mean γ X , standard deviation σ γ X , maximum γ Max,X , minimum γ Min,X , and first-order autocorrelation coefficient ρ γ X (1) of the growth rates γ X,t , X t = Y t , K t , N t , and Z t .
The sample means of γ Z and γ K exhibit little change across the three samples. Table 4 shows that γ Z is about 1 percent no matter the sample. Likewise, γ K changes by only 0.2 percent from the longest sample to the two interwar samples. The top row of windows in figure 3 gives two perspectives on movements in Y t , K t , and N t . Growth rates appear in the top left window of figure 3. We report a low frequency or trend measure in the top right window, which is Γ X,t = ln X t − ln X 1916 , X t = Y t , K t , N t , and t = 1916, . . . , 1938. The top row of windows of figure 3 depict these growth rates of Y t , K t , and N t plots with (blue) solid, (red) dashed, and (green) dotted lines, respectively. , 1927, 1932, 1934, 1937, and 1938) , and that average −1.5 percent. The bottom right window of figure 3 maps γ Z,t into Γ Z,t . This trend measure of TFP appears in the bottom right window of figure 3. In this window, Γ Z,t depicts a peak in TFP during World War I, its steep post-war decline, and a recovery in TFP that levels off by 1925. Similar evidence is reported by Bienefeld (1972) ; Matthews, Feinstein, and Odling-Smee (1982); and Broadberry (1986, 1990) . Nonetheless, we close this section by noting that, without the uninterrupted hours worked series h t , it is not possible to observe that the collapse in TFP from 1919 to 1921 was wedged between a small boom during World War I and a recovery beginning in 1922. Kochin (1979, 1982) contend that generous unemployment insurance benefits produced a higher UK unemployment rate, UR t , in the interwar period. Their analysis relies on an ordi-22 Table A3 reports moments of a growth accounting exercise that relies on h Alt,t . This growth accounting exercise produces TFP growth and its accumulated growth path displayed in figure A1 from 1916 with standard errors in parentheses, and the standard deviation of the regression residuals is 3.05.
The Benjamin-Kochin Regression Revisited
There is solace for Kochin (1979, 1982) Our motivation is that DSGE models with capital income, labor income, and consumption taxes predict that these fiscal instruments distort labor supply-demand decisions as well as affecting choices over consumption and saving. According to Braun (1994) and McGrattan (1994) , these distortions have an impact on business cycle fluctuations. This suggests adding τ K,t , τ N,t , and τ C,t to the BK regression to assess the impact on the UK unemployment rate from 1916 to 1938. Thus, we also exploit τ K,t , τ N,t , and τ C,t to study the impact of model uncertainty over which variables should be explanatory variables for the UK unemployment rate.
There is a tradition that views the BK regression as misspecified. 23 However, misspecification of the BK regression is not relevant for our Bayesian model averaging (BMA) exercise analysis. The BMA exercise provides evidence about model uncertainty over the BK regression and several alternatives conditional on the data rather than which regression specification is or is not correct.
We employ BMA to study the uncertainty of the BK regression and the impact, if any, on the BK hypothesis. Uncertainty about the BK regression is assessed by adding τ K,t , τ N,t , and τ C,t one at a 23 The structural interpretation BK give to their regression has generated much debate. Critiques of the BK regression focus on: (a) measurement of aggregate UK unemployment and the extent of unemployment insurance coverage across industries and trades classification [Cross (1982) ; Metcalf, Nickell, and Floros (1982) ; Eichengreen (1987) ; Hatton and Bailey (2002); and Hatton (2005) ]; (b) long-term change in UK industrial structure [Collins (1982) , Garside (1990) , Loungani (1991) , and Cole and Ohanian (2002a) ]; and (c) small sample issues [Cross (1982) and Ormerod and Worswick (1982) ]. Benjamin and Kochin (1982) reply to these critiques. time and in various groups to the BK regression. The most general alternative to the BK regression is
where e t is a mean zero error term with homoscedastic variance, σ 2 e . Figure 4 plots the right-and left-hand side variables of regression (3) from 1916 to 1938. The variables UR t , RR t , y t , τ K,t , τ N,t , and τ C,t are denoted as a solid line with diamonds, a solid line with stars, a solid line with squares, a plain solid line, a dashed line, and a dotted line, respectively. A striking feature of figure 4 is that the paths of RR t and τ K,t appear to move together through the sample.
Regression (3) is one of seven models we estimate. The remaining six regressions are formed by estimating three models with two of the three tax rates and three models with only one of the three tax rates. We call the seven models modified BK regressions and label these M 1 , . . . , M 7 , where regression (3) Uncertainty about the regression specifications is tied to fragility of the BK hypothesis, β RR = 0 across M 1 , . . . , M 7 . There are three modified BK regressions, M 2 , M 3 , and M 6 , that produce β RR > 0 with t−ratios greater than two. These modified BK regressions include τ N,t and τ C,t , but τ K,t is absent. There is less support for the BK hypothesis when τ K,t appears in the modified BK regressions M 1 , M 4 , M 5 , and M 7 . These modified BK regressions yield β RR that are small compared with β RR = 23.5 reported by the estimated BK regression (2). Thus, the BK hypothesis appears to be compromised by adding τ K,t to the BK regression.
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The modified BK regressions in the model space M are a platform for gauging the vulnerability of the BK hypothesis. Although standard t−ratios might suggest that adding τ K,t negates the BK hypothesis, we do not take that position. Instead, we view the OLS estimates and standard errors of table 5 as evidence that there is substantial uncertainty across the 14 regressions M 1 , M 1,R , . . . , M 7 , M 7,R .
24 Nason and Vahey (2006) report Bayesian Monte Carlo Markov chain estimates for the BK regression with τ K,t , τ N,t , and τ C,t and obtain qualitatively similar results for the BK hypothesis.
By ignoring this uncertainty, a researcher may overstate the precision of estimated coefficients and place insufficient concern on the fragility of the hypothesis under review.
The goal of the BMA exercise is to compute the posterior model probability that RR t should be excluded from the modified BK regressions M 1 , . . . , M 7 . The BMA procedure exploits rules of conditional probability to compute this probability for inferences about the parameter of interest, β RR .
Our BMA application follows Koop (2003) and an example in Garratt, Koop, and Vahey (2008) . Define Pr M i D for the BK regression, where D = UR t 1 RR t y t τ K,t τ N,t τ C,t is the data vector. The posterior model probability is found using Bayes rule
where Pr D M i is the marginal likelihood and the prior model probability is Pr M i . Our prior is noninformative such that each model receives equal weight, Pr M i = 7 −1 . The post-data probability of M i is approximated with the Schwarz or Bayesian information criterion (BIC). This approximation is
where BIC i = L i − 0.5k i ln T , L i is the log likelihood function computed at the maximum likelihood estimates (i.e., OLS) of M i , k i is the number of parameters in M i , and T (= 23) is the sample size.
Our interest is in the probability that the data support the restriction β RR = 0, Pr β RR = 0 D .
The rules of conditional probability yield
where Pr β RR = 0 D, M i is the probability that RR t has no predictive content for UR t conditional on D and M i . The noninformative prior requires the probability that RR t is excluded from or excluded in the elements of M to equal 0.5. The probability that RR t has no predictive content for UR t in M i is We assess the predictive content of RR t using evidence from M given D. This is the probability Pr β RR = 0 D of (5). It is computed using the conditional probability (6), weighted by the posterior probability of (4), summed from i = 1, . . . , 7. Given the McKenna rule sample of 1916 to 1938, the Pr β RR = 0 D = 0.79, while it is 0.67 on the interwar 1920-1938 sample. Thus, the probability that RR t has predictive content for U R t is 21 percent and 33 percent on the 1916-1938 and 1920-1938 samples, respectively. These probabilities are well short of the 99 percent significance claimed by Kochin (1979, 1982) . We conclude there is little support for the BK hypothesis that the RR t contributes to variation in U R t based on uncertainty about the BK regression specification during the McKenna rule and interwar samples.
Conclusion
This paper fills in gaps in the World War I and interwar UK time series. We tabulate time series of ex post UK average capital income, labor income, and consumption tax rates and per capita hours worked from 1913 to 1938. Details about data sources and construction methods are discussed in the first part of the paper.
The rest of the paper displays some of the uses to which the UK average tax rates and per capita hours worked time series can be put. We test for a unit root in the average tax rates and report sample statistics of the average labor income tax rates, first differences of the average capital income and consumption tax rates, and the growth rates of our preferred and alternative per capita hours worked. The paper also reports growth accounting exercises for the UK on 1916 UK on -1938 UK on , 1920 UK on -1938 UK on , and 1925 UK on -1938 The results point future research in several new directions. For example a unit root is rejected for the average labor income tax rate on the 1916-1938 sample, but not for the average capital income and consumption tax rates. Optimal tax theory predicts that the labor income tax rate is stationary when financial markets are complete, but not when financial markets are incomplete. Although Scott (2007) shows that the optimality of tax policy cannot be evaluated with unit root tests, it is the case that UK financial markets were far from complete during World War I and the interwar period. Further, Daunton (2002) argues that UK fiscal policy followed the McKenna rule dictum and relied on capital income taxation to achieve the goals of UK fiscal policy from 1916 to 1938. Nason and Vahey (2007) provide evidence that the McKenna rule had an adverse effect on the UK economy. This suggests there is a gap to be filled by research that uses the benchmark of optimal tax theory to assess the impact of the McKenna rule on the UK economy.
The UK growth accounting exercise finds that capital and total factor productivity growth supported positive average output growth in the face of negative average total hours worked growth during the McKenna rule sample of 1916 to 1938. These results are consistent with Cole and Ohanian (2002a) who report a growth accounting exercise that shows a drop in labor input growth that coincides with low average UK output growth during the interwar period. However these results also leave unexplained why capital grew during the interwar period, which contributed to output growth, when the McKenna rule regime aimed to tax capital heavily.
We also study the Benjamin and Kochin (1979) hypothesis that contends that the generosity of unemployment benefits spurred a rise in the unemployment rate in the UK during the interwar period. Nason and Vahey (2007) suggest that the fiscal stringency of the McKenna rule may have been a contributing factor.
Our view is that the growth accounting exercise and applying Bayesian model averaging to the Benjamin and Kochin regression raise more questions about the impact of fiscal policy on the UK economy during World War I and the interwar period. Future analysis of these data using Keynesian and non-Keynesian theories and models will yield more insight into the UK economy from World War I through the interwar period. Although these questions are left for future research, Ohanian (2002a, 2002b) and Nason and Vahey (2007) are good starting points. Feinstein (1972) and Mitchell (1988) are the primary sources of our UK national income, tangible capital stock, per capita hours worked, and employment data. We obtain nominal national income from the "Compromise GDP" measure reported in Feinstein (1972, T12-T13) . This nominal GDP series is in millions of current pounds at factor cost. The series is revised and extended by Mitchell (1988, p. 836) . A real GDP index is reported by Feinstein (1972, T19) on a "compromise" basis with 1913 as the base year. Mitchell (1988, p. 836) revises and extends the nominal GDP and real GDP index. Our real output series is calculated by scaling the real GDP index with the 1913 nominal GDP observation. The real capital stock equals the net capital stock in millions of current pounds found in Mitchell (1988, pp. 865-866) , scaled up by the inverse of one minus a fixed depreciation rate (equal to 0.109), and adjusted to the 1913 base year using the implied "compromise GDP" deflator. As discussed in section 2.2, per capita hours worked relies on the sum of civilian and armed services employment to measure total employment. The employment series are available in Feinstein (T126-7) measured in thousands of workers. These time series are presented in table A1.
A.1 UK Growth Accounting Data
A.2 Benjamin and Kochin (1979) Regression Data
This appendix describes the Benjamin and Kochin (1979) regression variables. Table A5 lists the data.
Benjamin and Kochin's unemployment rate series is found in Ormerod and Worswick (1982, Feinstein (1972, T128) . He provides unemployment rate data that are based on those workers covered by unemployment insurance. The 1919 observation is also given by Feinstein (1972, T126) , whose data sources are trade union records. Mitchell (1988, p. 124) reports additional observations for the 1913-1918 period using similar sources and definitions.
The 1913-1918, 1919, and 1920-1938 data are combined to obtain the unemployment rate, UR t . Ormerod and Worswick (1982) provide the replacement ratio series. Benjamin and Kochin calculate the series using average weekly wages of full-time employees from Chapman (1953) and benefit entitlements of an adult male with a spouse and two children from Burns (1941, table XI, p. 368) . Benefits data prior to 1920 are also from Burns, but average weekly wages are from Feinstein (1972, T140) rather than Chapman. The pre-1920 data and Benjamin and Kochin's preferred series are spliced together to form the replacement ratio, RR t , that this paper employs.
Benjamin and Kochin's output series is also found in Ormerod and Worswick (1982 The sample mean, standard deviation, maximum, minimum, and first-order autocorrelation coefficient are denoted by X, σ X , X Max , X Min , and ρ X (1), respectively. The UK unemployment and replacement rates are in percentages. Real net national product is in millions of 1938 pounds at factor cost. Appendix A.2 discusses the sources of the unemployment rate (UR t ) and replacement rate (RR t ), along with estimating linear detrended output (y t ) as the residual of log real net national product on an intercept and time trend. 
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